Comprehensive noninvasive evaluation of left atrial myxomas using cardiac cine-computed tomography  by Bateman, Timothy M. et al.
1180 lACC Vol. 9. No.5
May 1987:1180-3
Comprehensive Noninvasive Evaluation of Left Atrial Myxomas Using
Cardiac Cine-Computed Tomography
TIMOTHY M. BATEMAN, MD, FACC, DHUN H. SETHNA, MD, JAMES S. WHITING, PHD,
AURELIO CHAUX, MD, FACC, DANIEL S. BERMAN, MD, FACC,
JAMES S. FORRESTER, MD, FACC
Los Angeles, California
This report describes the first clinical experience with
ultrafast (cine) computed tomography for evaluating in-
tracardiac masses. Two patients had a left atrial myxoma
that was comprehensively described (size, location, site
of attachment and relation to the mitral valve) preop-
eratively by cine-computed tomography. The informa-
tion content of the studies exceeded that of two-dimen-
Although two-dimensional echocardiography has eliminated
the need to catheterize the heart for diagnosis of left atrial
myxoma, many cardiac surgeons still require additional pre-
operative data about tumor size, site of attachment , prox-
imity to or involvement of the mitral valve and possible
penetration into the right atrium, which hitherto have been
obtained only by cardiac catheterization. The invasive pro-
cedure, however, is both unsatisfactory and undesirable .
When contrast material is injected into the right ventricle
or pulmonary artery, opacification and hence image reso-
lution is suboptimal for detailing left atrial anatomy (I), and
direct transseptal catheterization involves a potential risk of
tumor disruption with systemic particulate embolization (2).
Cardiac cine-computed tomography is a new modality that
acquires multiple level , high resolution images of the heart
after peripheral venous injection of contrast material (3) .
This is the first report of the preoperative use of cine-com-
puted tomography in two patients with echocardiographi-
cally diagnosed left atrial myxoma.
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sionalechocardiography, and both patients were operated
on without invasive cardiac catheterization. This early
experience with a new minimally invasive high temporal
and spatial resolution technology suggests that cine-com-
puted tomography may be uniquely suited for precise
evaluation of intraatrial masses.
(J Am Coil CardioI1987;9:1180-3)
Case Reports
Case 1
A 46 year old woman with palpitation had a left atrial
mass diagnosed on two-dimensional echocardiography. She
was scheduled for cardiac catheterization before attempted
surgical removal of the mass . Before catheterization, cine-
computed tomography (Imatron C-IOO) was performed to
confirm the echocardiographic findings and to provide fur-
ther characterization of the tumor.
Cine-computed tomography. The patient was placed
in a supine position in the scanner. with the table horizontal
and perpendicular to the scanning gantry. An eight level (8
ern) localization scan was followed by an eight level elec-
trocardiographically gated image acquisition spanning end-
diastole and end-systole at each level. The scanning time
for each image was 50 ms, and 10 images were obtained
at each level. Contrast was provided by 35 ml of Renografin-
76 (7 mils for 5 seconds) injected through a 2 inch (5.08
ern) 18 gauge catheter into a peripheral arm vein. Total
acqui sition and reconstruction time was < 15 minutes. Im-
ages at each level were viewed in a closed loop movie
format , on an attached computer screen. The image display
was 256 x 256 pixels, with a pixel size of 1.4 mrn".
Image interpretation (Fig. I ) allowedfive additional/acts
important to surgical decision making. I) The left atrial
mass was attached by a broad pedicle to the left atrial-aortic
septum; 2) it was confined to the left atrium, with no ex-
tension into the right atrium; 3) it measured 40 crrr' in size,
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Figure I. Case I. One of 80 images obtained
during the 4 second cine-computed tomographic
acquisition. The left atrium (LA) contains a large
multi lobulated mass (M ) with a broad stalk at-
taching it to the atrial-aortic (A) septum. AL and
PL = anterior and posterior mitral leaflet. re-
spectively; LV = left ventricle; RA = right atrium.
as determined by a semiautomated program for volumetric
analysis of cardiac structure and mass by cine-computed
tomography (4); 5) it was multilobulated and nonhomoge-
neous. being less dense in the center; and 6) it was close
to but entirely clear of the anterior leafletof the mitral valve
and did not interfere with its motion.
Surgical findings. On the basis of these additionaldata.
the scheduled cardiac catheterization was canceled because
the cardiac cine-computed tomographic imagesprovided all
required preoperative information about this tumor. At open
heart surgery. a soft, multilobulated myxoma(Fig. 2A) was
found attached to the atrial-aortic septum. The mass was
confined to the left atrium, and did not interfere with mitral
valve motion. Its dimensions were 4.3 x 3.5 x 2.8 em
(42 em:'). Surgery was uneventful: the patient was dis-
charged on the IOth day after operation and is now asymp-
tomatic.
Case 2
A 52 year old woman with a history of exertional dys-
pnea. fatigueand palpitationhad a left atrial mass visualized
on two-dimensional echocardiography. It was noted to be
large and prolapsing through the mitral valve. but the site
of attachment was not delineated. She was referred for car-
diac cine-computed tomography to further characterize the
mass.
Cine-computed tomography. The patient was placed
in a supine position with a 200clockwise slew and 150 axial
tilt of the table. After a localization scan. electrocardi-
ographically gated images were acquired over eight levels
in the cine mode. Renografin-76 was injected through a 2
inch 16 gauge catheter into a peripheral arm vein at 9 mils
for 5 seconds.
Image interpretation (Fig . 3) showed a contrast filling
defect that was multilobulated, nonhomogeneous. and mea-
sured 31 ern:' in size. It was attached by a broad stalk to
the interatrial septum and right posterolateral atrial wall,
and it straddled the atrial orifice of a dilated right posterior
pulmonary vein. The mass was seen to prolapse through the
mitral valve into the adjacent portion of the left ventricle.
Surgical findings. Cardiaccatheterizationwas not done.
At open heart surgery. a large multilobulated myxoma was
found attached to the atrial septum and the right postero-
lateral atrial wall, projecting across the mitral valve into the
left ventricle. Its dimensions were 6.0 x 3.0 x 2.0 em
(36 em') . The surface of the tumor showed the imprint of
the mitral valve anulus (Fig. 28) . Surgery and postoperative
course were uneventful.
Discussion
Attributes of cine-computed tomography. The ability
to visualize atrial myxomas noninvasively and to remove
them at surgery has changed their previous poor outcome.
The potential attributes of cine-computed tomography for
evaluating left atrial myxomas were well demonstrated in
these two cases. High temporal resolution (50 ms/image
with 17 images/s) permitted numerous acquisitions during
one cardiac cycle. so that changing anatomic relations dur-
ing atrial systole and diastole could be visualized; prolapse
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Figure 2. A, Case I. Left atrial
myxoma after surgical removal. Note
similarity of the pathologic specimen
to its preoperative cine-computed to-
mographic appearance shown in Fig-
ure I. B, Case 2. Left atrial myxoma
after surgical removal. The surface of
the tumor shows the imprint of the
mitral valve anulus (largearrow) and
the site of attachment (small arrows).
8
of one myxomaintothe left ventriclewas therebydiagnosed.
Multilevel imaging(nearlysimultaneous acquisition of eight
8 mm thick tomographic images) permitted evaluation of
the entire mass, without patient repositioning or repeat in-
jections of contrast agent. Sites of attachment of both myxo-
mas were easily determined because of the high spatial
resolution (2 mm spatial discrimination) . The three-dimen-
sional data contained in the images allowed accurate quan-
titation of the size and density of both myxomas (4).
Alternative techniques. Two-dimensional echocardi-
ography is currently the standard for noninvasively diag-
nosing a left atrial myxoma (5,6) and, in young patients
withoutsuspectedcoronary artery disease, surgical removal
is often undertaken without cardiac catheterization. Non-
invasive diagnosis is also possible with gated equilibrium
radionuclide ventriculography (7) and computed tomo-
graphic scanning (8), but there are limitations to all three
techniques. Echocardiography does not image the rightatrium
well enough to exclude transseptal spread, and the site of
attachment, which is important for planning a surgical ap-
proach, is frequently difficult to ascertain. Radionuclide
techniques have insufficient resolution for clinical decision
making. Computed tomography is relatively slow tempo-
rally, resulting in a blurring artifact, and requires as much
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Figure 3. Case 2. The atrial myxoma is
seen as a large, lobulated contrast filling
defect in the left atrium. Progressive to-
mographic slices from dome to base of
the left atriumare shown. The tumor (M)
is attached to the atrial septum and the
rightposterolateral atrial wall (upper left),
straddling the atrial orifice of the right
posterior pulmonary vein (bottom left).
It projects across the mitral valve into the
adjacent portion of the left ventricular
cavity (bottom images). Bilateralpleural
effusions are seen.
as 200 ml of contrast medium to thoroughly evaluate both
atria. For these reasons, present noninvasive techniques are
not optimally suited for a comprehensive evaluation of atrial
myxoma beyond making the diagnosis.
Risks. The risks of cine-computed tomography relate to
the cumulative exposure to radiation and the known risk of
intravenous injection of iodinated contrast material. En-
trance skin dose is approximately 250 mrad/exposure (cen-
tral axial dose is 150 mrad), with minimal internal scatter
from the highly collimated X-ray planes. Ten images per
level would therefore result in an X-ray exposure of ap-
proximately 2.5 rads. By comparison, 10 seconds of biplane
cine-filming for myxoma evaluation by forward contrast
injection technique into the right heart chambers would re-
sult in approximately 20 rads of skin exposure (60 rads/min
per plane). Neither patient had contrast-related complica-
tions, but these have been well described. Newer isoos-
motic, nonionic contrast agents, particularly when injected
intravenously rather than intraarterially, should substantially
reduce the likelihood of hemodynamic and nephrotoxic haz-
ards.
Clinical importance. Because the best surgical results
for atrial myxoma are obtained when the surgeon has de-
tailed preoperative information (9,10), invasive catheter-
ization is frequently performed after noninvasive diagnosis
despite its recognized inadequacies and risks. This report
demonstrates that cine-computed tomography has some unique
capabilities for completely characterizing left atrial myxo-
mas, even in difficult cases and, in contrast to invasive
angiography, is nearly free of risk.
We thank Meyer Thorner, MD and Stephen Corday, MD for referring
their patients; and Susan Schauer, Anita Bowler and Diane Osborn for
technical and research assistance.
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